Direct introduction of single protein channels and pores into lipid bilayers.
We have developed a mechanical method for inserting single pores and channels into lipid bilayers. A hand-operated hydrogel probe, coated with a layer of proteins, is mechanically engaged with the lipid bilayer. The two major classes of membrane proteins (beta barrels and alpha-helix bundles) that can be inserted, thereby demonstrating the wide applicability of the approach. Recordings from the proteins show that they retain electrical properties that are the same as those of proteins inserted from solution. Protein-loaded probes can be used repeatedly, allowing individual pores to be rapidly screened one at a time. The method has implications for fundamental studies of cell membranes, array fabrication, and chemical screening.